Dynamic regulation of gene expression by the Flt-1 kinase and Matrigel in endothelial tubulogenesis.
A nontubulogenic endothelial cell line, NP31, can be transformed by the active form of the Flt-1 kinase (BCR-FLTm1) into Tb3 cells, which show a tubulogenic property only when cultured in Matrigel. By utilizing this strict dependence of NP31 on BCR-FLTm1 and Matrigel for experimental angiogenesis, we performed microarray analyses under several conditions and found 97 genes whose dynamically regulated profiles of gene expression are divided into nine groups, in two major clusters. In one major cluster, gene expression is interdependently regulated by BCR-FLTm1 or Matrigel. The second major cluster contains genes whose expression patterns under BCR-FLTm1 influence are reversed by Matrigel. Based on these gene expression patterns in NP31 driven by BCR-FLTm1 and/or Matrigel, we propose a model in which sequential and alternate stimulation by BCR-FLTm1 and Matrigel induces cooperative regulation of subsets of genes. Microarray analyses of Tb3 under 11 different conditions revealed 5 candidate genes whose gene expression regulation is most closely associated with tubulogenesis.